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INTRO DUC T IO N 

Requirements for the Surveyor/Centaur Air. Conditioning 
Test are defined in this document. Detailed procedures will be 
published prior to this test. 

Preliminary tests will be performed to insure that there 
is proper mechanical mating of the GD/A airz conditioning unit to 
the GD/A nose fairing. 
preliminary tests, the spacecraft thermal model will be utilized 
to conduct air conditioning tests. These tests will determine 
the effectiveness per specific HAC requirements of the ducting 
inside the nose fairing, and the capabilities of the GD/A designed 
air conditioning unit. 

During the five week period following the 

All tests will be performed at the Hughes Aircraft 
Company, El Segundo Facility. 
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1. TECHNICAL DATA 

1.1 General Air Condit ioning Tes t  Desc r ip t ion  - The -- 
Centam/Surveyop a i r  condi t ion ing  t e s t  w i l l  c o n s i s t  o f  a s e r i e s  
o f  comprehensive system t e s t  runs of  t h e  GD/A a i r  cond i t ion ing  
configura. t ion designed for c o n t r o l l i n g  t h e  temperature  environ-  
ment of t he  Surveyor Spacecraf t  d w i n g  AI4R launch  complex opepa- 
t i o n s .  The purpose o f  t h e  t e s t  i s  t o  determine the  e f f e c t i v e n e s s  
o f  t h e  i n t e r n a l  a i r  f l o j r  d i s t r i b u t i o n  i n  inaints.ining each power 
d i s s i p a t i n g  system and temperature c r i t i c a l  component on t h e  
spscecr-af t  a t  i t s  requiyed temperature .  The t e s t  w i l l  be con- 
ducted w i t h  t he  f u l l - s c a l e  Centaur/Spacecr-Eft t e s t  a r t i c l e  a t  
Hughes 4 - i r c r a f t  Company f a c i l i t i e s  i n  E l  Segundo, C a l i f o r n i a .  

f i g u r e  1.1 and t h e  t e s t  schedule i s  shown i n  f i g m e  1.2. 
A PERT a n a l y s i s  o f  t h e  a i r  c o n d i t i o n i n g  t e s t s  i s  shown i n  

1 . 2  Tes t  Object ives  and C r i t e r i a  - The major a i r  
cond i t ion ing  t e s t  o b j e c t i v e s  a r e  a s  f o l l o w s :  

a. Determine i f  the  a i r b o r n e  d u c t i n g  (and a s s o c i a t e d  
2ir nozz le s )  mounted i n  t h e  nose f a i r i n g  and space- 
c y a f t  adap te r  assemblies  a r e  of  proper  des ign ,  
l o c a t i o n ,  and o r i e n t z t i o n  t o  provide a i r  d i s t r i b u -  
t i o n  i n  requi red  q u a n t i t i e s  and d i r e c t i o n s  t o  main- 
t a i n  Surveyor thermal ly  c r i t i c a l  subsystems wi th in  
s p e c i f i e d  temperature  t o l e r m c e s  ( r e f e r e n c e  Table 1.1). 

b.  Demonstrate t h a t  t h e  GD/A-designed Surveyor a i r  
cond i t ion ing  (ground) u n i t  i s  capable  o f  f w n i s h i n g  
air” a t  t h e  r equ i r ed  q u a n t i t i e s  and temperatu-es  
necessary  t o  s a t i s f y  s p a c e c r a f t  a i r  c o n d i t i o n i n g  
demands throughout t h e  f u l l  range of ambient thermal  
exposure environments which t h e  encapsula ted  Sur- 
veyor assembly p o t e n t i a l l y  could exper-ience du r ing  
APiR launch s tand  o p e r a t i o n a l  a c t i v i t i e s .  

1 



1.2 (Continued) 

C. Determine the optimum location for the airborne 
temperature-control sensor used for control of the 
Surveyor ground unit dming on-stand air condition- 
ing operations at ANR. 

d. Obtain thermal transient response datz on the space- 
craft thermally critical subsystems following start- 
up and shut-down o f  the air conditioning unit under 
varying ambient conditions. 

Obtain data on the A/C ground unit with respect to 
control response and stability o f  control under 
normal opeyating conditions and under simulated 
control sensor failure conditions. 

e. 

f. Obtain data on the effects to the thermal environ- 
ment in the area of the Centaur electronic equipment 
shelves resulting from combined Centaur and Surveyor 
air conditioning air f l o w s  merging in this compart- 
ment . 
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1.3 Conf igura t ion  - The s p a c e c r a f t  thermal  model w i l l  
r e p r e s e n t  t h e  thermal  p i c t u r e  of t h e  a c t u a l  s p a c e c r a f t .  It  con- 
s i s t s  of a tubular;  frame s t r -uc ture  (S-4) w i t h  mock-up components 
and subsystems. S p e c i a l  h e a t e r s  w i l l  be  i n s t a l l e d  i n  t h e  power 
d i s s i p a t i n g  subsystems t o  s imula te  t h e  a c t u a l  thermal  c o n d i t i o n  
of t h e  encapsula ted  s p a c e c r a f t .  

The fo l lowing  subsystems w i l l  have h e a t e r s :  

a. Compmtments A and B which have r a d i a t o r  a r e a s  o f  
2.84 f t 2  and 1.99 f t 2  r e s p e c t i v e l y .  
ments normally c o n t a i n  e l e c t r o n i c  packages and 
b a t t e r y .  The average power d i s s i p a t i o n s  a r e  13 
wat t s  and 12.5 kjatts r e s p e c t i v e l y .  

The compart- 

b. I n e r t i a l  Rerepence Unit  ( I R U ) ,  w i t h  a rad ia tor -  a r e a  
of 0.27 f t 2 .  
wat t s .  

Average power d i s s i p a t i o n  i s  10 - 39 

c .  F l i g h t  Control  E l e c t r o n i c s  (FCE) ,  whose r a d i a t o r  
a r e a  i s  0.90 f t 2 .  Average power d i s s i p a t i o n  i s  
20 wa t t s .  

The h e a t e r s  i n  t h e  packages w i l l  be wired t o  a s e p a r a t e  
c o n t r o l  pane l  ( s e e  f i g m e  1.3) where they  can  be independent ly  
c o n t r o l l e d  f o r  necessapy temperature r e g u l a t i o n s .  

6 
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2. EQUIPMENT REQUIREIVBNTS 

2.1 GD/A Supplied Cquipment - GD/A w i l l  supply t h e  
fo l lowing  equipment for.- t h e  a i r  c c n d i t i o n i n g  t e s t :  

a.  A Surveyor-type nose f a i r i n g  (complete forward and 
a f t  s e c t i o n s )  i n c l u d i n g  'I'V i n t e r n a l  i l l u m i n a t i o n  
l i gh t s ,  and. a s s o c i a t e d  e l e c t r i c 2 1  c a b l e s  and d i s -  
connect  p lugs ,  (See paragraph  4.1 and 4.2e.) 

b. S p a c e c r a f t  adapter  assembly (Torward and a f t  
s e c t i o n s )  complete w i t h  thermal  bulkhead and d i a -  
pilr.agm, s p a c e c r a f t  s e p a r a t i o n  l a t c h e s ,  2nd e l e c -  
t r i c a l  u r i b i l i c a l  c a b l e  and d isconnec t  mechanism 
( b o t h  ha lves  o f  d i sconnec t  p lug  w i l l  he provided 
by H A C ) .  

c . C e n t a w  forward bulkhe3d mock-up conp le t e  w i t h  nose 
f a i r i n g  hinges, S t a t i o n  21-9 10- fee t  d iameter  suppor t  
r i n g ,  payload mounting r i n g ,  and upper e l e c t r o n i c s  
equipment s h e l f .  T h i s  bulkhead lnock-up w i l l  be t h e  
same i t em provided t o  IIAC i n  Nay 1963 for. t h e  match- 
mate t e s t .  The t ank  p o r t i o n  o f  th i s  mock-up i s  of  
s o l i d  p l a s t e r ,  c a s t  over a r e i n f o r c i n g  framework o f  
t u b u l a r  s t e e l .  Idock-ups of Centaur e l e c t r o n i c  
packages w i l l  i n c l u d e  o n l y  those on t h e  upper s h e l f .  
Nose f a i r i n g  h inges  w i l l  be added by GD/A t o  permi t  
i n s t a l l a t i o n  o f  t h e  complete nose f a i r i n g .  A p ly-  
wood covering ( t a p p e d  i n  p l a c e )  s u f f i c i e n t  t o  s e a l  
off  t h e  opening i n  t h e  nose f a i r i n g  normally occu- 
p ied  by t h e  Centaur forward umbi l i ca l  i s l a n d  w i l l  
a l s o  be provided. 

d. Airborne air.- c o n d i t i o n i n g  d u c t i n g  and a c c e s s o r i e s  t o  
inc lude  upper and lower r i n g  d i s t r i b u t i o n  d u c t s ,  
ground and i n f l i g h t  d i sconnec t s ,  and a l l  in te r -con-  
n e c t i n g  duct ing.  However, p o r t i o n s  of t h i s  duc t ing  
w i l l  n o t  b e  o f  f l i g h t  r e l e a s e a b l e  d e s i g n  s i n c e  f i n a l  
r e l e a s e  i s  dependent upon t h e  air .  c o n d i t i o n i n g  t e s t  
r e s u l t s .  

8 
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2.1 (Continued) 

e. Ground handling equipment. (See Table 2.1.) 

f .  A prototype of the Surveyor air conditioning supply 
unit designed by GD/A for the operational ANR 
ins tall at i on . 

g. A l l  ground ducting and accessories necessary for 
interconnecting the Surveyor air conditioning unit 
to the airborne components. This consists of a 10- 
inch diameter aluminum supply line (originating at 
the ground unit), a ground (10-micron) dust filter 
assembly (with pressure taps), a butterfly shut-off 
valve, an 8-inch diameter aluninuin duct section, an 
8-inch diameter flexible duct section (simulating 
the umbilical boom porztion of the supply duct), and 
a ground-to-air disconnect assembly. (See figure 2.1.) 

h. Centaur electronic compartment airborne air 
conditioning ducting and associated airborne ducting 
f o r  distributing air in the lower spacecraft adapter 
section (below thermal diaphragm) together with 
ground-to-air disconnect fitting. 

i. An adapter section to be used between the Centaur 
electronics cooling duct opening.and the HAC cooling 
equipment. The adapter will include a 13S-inch long 
section of 6-inch diameter flexible ducting. 

2.2 HAC Supplied - Equipment - HAC will supp1.v. the 

a. A modified Surveyor. Mock-up (thermal model) contain- 

following: 

ing heaters to simulate thermal conditions for all 
heat dissipating packages. 

b. A manual heater control for individually controlling 
spac e c raft he at er s . 

C. A cooling unit to simulate the cooling air flow 
normally supplied to the Centaw electronics com- 
partment and to lower spacecraft adapter area. This 
unit shall have a 1000 C R 4  capacity rating at outlet 
conditions of 40°F and 10" 1320 static pressure. 

d. An environmental enclosure shall be provided with 
the capability of dissipating or radiating from 
105OF to 140°F temperatures on the outside nose 

9 



2.2 (Continued) 

fairing skin to simulate solalz impingement. (See 
figure 2.2.) The l4OOF temperature should be 
imposed over one-half of the nose fairing external 
periphery extending 15' from the +Y axis (in Quad I) 
to 15O from the - Y  axis  (in Quad 111) through Quads 
I, I1 and 111. It shall also be used to provide 
either- 40°F, !3soF or 105OF a i r  on a l l  sides of the 
nose fairing. 

e. Ground handling equipment . (See Table 2.2. ) 

10 



Table 2.1 General  Dynamics/Astronautica Suppl ied Equipment 

E Q U I  PPEN T 

Nose Cone Support  
Ring 

S l i n g  Assembly f o r  
Nose Cone and Torus 

Torus Assembly 

INose Cone E r e c t i o n  

Torus Assembly 
Handling Capts 

Work Stands 

Forward Adapter 
Support Ring 

3D/A DWG. 
NUMBER 

55-90064 

55-90062 

5'5-90060 

55 - 930 0 0 

55-90065 

55 - 9006 1 

55 -90 068 
55-90060 
assembly 1 

55-090 29 

55 -90 0 6 3 

USE 
~ 

A support  f i x t u r e  f o r  ho ld ing  
t h e  nose f a i r i n g  h a l v e s  i n  an 
u p r i g h t  p o s i t  ion  f o r  as  semb lg 
purpos e s . 
Handling s l i n g  used i n  assembly 
o f  t h e  nose cone and t o r u s  
as  semblie s o  

Two h a l f - r i n g s  which w i l l  be  
assembled around t h e  nose f a i r -  
i ng / spacec ra f t  d u r i n g  encapsula-  
t i o n  and Centaur mating opera- 
t i o n s .  

Used t o  e r e c t  nose f a i r i n g  ha lve ;  
t o  v e r t i c a l  p o s i t i o n  when mating 
t o  t h e  nose cone suppor t  ping.  

S l i n g  used t o  l i f t  and assemble 
t h e  two t o r u s  h a l f  r i n g s  on t h e  
55-90061 handl ing  c a r t s .  

Two t o r u s  nose cone c a r t s  w i l l  
be used t o  encapsu la t e  t he  space 
c r a f t  w i t h i n  t h e  nose cone. 

Three cantileverz members used t o  
support  the  forward adap te r /  
s p a c e c r a f t  assembly f r o m  t h e  
t o r u s  r i n g  du r ing  Centaur mating 
procedures  

Designed and provided by GD/A,as 
r e q u i r e d ,  t o  perform nose f a i r i h  
t a s k s  i n  t h e  f i n a l  assembly a r e a  

Spacer used f o r  suppor t  and t i e -  
down o f  Torward a d a p t e r  and 
s p a c e c r a f t  when mounted on GTV #2 
Used dur ing  encapsu la t ion  and 
t r a n s p o r t  ope ra t ions .  

11 



1. 
1. Table 2.2 Hughes A i r c r a f t  Company Suppl ied  Equipment 

EQUI P M E "  

Spacec ra f t  Handling 
Car t  

Gr-ound Transpor t  
Vehic le  Mo.2 

( Large) 

Fick Up and Ho i s t  
Equipment 

Rocket Engine R o l l -  
Over Equipment 

Rocket Engine S tand  

L i f t i n g  Tool f o p  
Re t ro  Rocket 

Work Platforms 

Plating P la t form for 
Ret ro  Engine & 
Spacec ra f t  

DRAWING 
NUPBER 

X 26 198 2 

X 2 6 1 98 3 

X261981 

X264065 

X2386 08 

USE 

To suppor t  s p a c e c r a f t  p r i o r  t o  
upper payload a d a p t e r  (GD/A) 
i n s t a l l a t i o n .  

To t r a n s p o r t  spscecpa f t  and nose 
cone assembly fr-om ESA t o  t h e  
launch  complex. 

To handle  s p a c e c r a f t  d u r i n g  
checkout and i n s t a l l a t i o n  of t h e  
r e t p o  pocket.  (See f i g m e  2.3 
f o r  main r e t r o  r o c k e t  hand l ing  
procedures .  ) 

To r o t a t e  r e t r o  r o c k e t  engine 
180° (T .C.  down p o s i t i o n )  i n  
p r e p a r a t i o n  for i n s t a l l a t i o n  
i n t o  s p a c e c r a f t .  

To suppopt rocke t  engine  p r i o r  
t o  s p a c e c r a f t  i n s t a l l a t i o n .  

To l i f t  t h e  reti?,o rocke t  from 
t h e  sh ipp ing  case .  

To perform s p a c e c r a f t  t a s k s  
t h a t  cannot be reached from t h e  
floor i n  HAC t e s t  f a c i l i t y .  

To assemble t h e  i n e r t  r e t r o  
engine t o  t h e  s p a c e c r a f t  when 
weight and ba lance  ope ra t ions  
a r e  n o t  necessar.y. 

12 
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Figure 2.2 Heat Source Arrangement 
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TEST PROCEDURES 

3.1 Test Responsibilities. 

3.1.1 GD/A Responsibilities - GD/A w L l l  be responsible 
for providing sufficient Test Operations personnel for handling, 
assembly, checkout , and operation of GD/A supplied equipment 
necessary to perfom the test within the pequirements of the 
documented test plan and GD/A procedures. GD/A Factory Engineer- 
ing Test Support personnel will setup and install the GD/A sup- 
plied Swveyor. air conditioning ducting at the HAC test facility. 
Engineering Design and Test Evaluation personnel will also be 
available to provide technical assistance, data analysis, and 
reporting assistance where necessary. Any modification OP r-epair 
of GD/A supplied e uipment found necessary dming the test will 
be performed by GD7A personnel. 

3.1.2 HAC Responsibilities - HAC will be responsible 
for HAC supplied equipment in the same manner as described above 
for GD/A equipment. In specific, HAC will have responsibility 
for assembly, handling, setup, checkout, and operation of the 
spacecraft (and any associated equipment), the Centaur air cool- 
ing unit (and associated ducting to the nose fairing), all equip- 
ment associated with providing the ambient environments to the 
Centaur/Surveyor test apticle, all equipment associated with 
providing solar heat simulation, and all instrumentation and 
recording equipment. In addition, HAC shall have responsibility 
fop any facility setup and tear-down activities as required, and 
also all test support items listed in Section 4. During the 
actual test,an HAC designee will serve as overall test conductor, 
coordinating the operational activities of both GD/A and HAC 
test personnel. 

3.2 Test Preparation Sequence - 
a. 

b. Installation of Surveyor A/C ground unit. Check out. 

Installation of Surveyor A/C ground ducting. 
Check out. 

16 



3.2 (Continued) 

C. Set up nose fairing, adapter sections, and GSE. 

d.c Instrumentation of GD/A components by HAC 

NOTE 

Instrumentation of thermal model could be 
pepformed prior to GD/A components (at 
HAC discretion) . 

e. Prepare thermal model and install. 

f. Pepform end-to-end instrumentation checkout. 

g. Encapsulate Surveyor thermal model and mate to 
Centaur per procedures developed during Match-Mate 
Tests. (Refer to HAC Document 264707.) 

h. Connect air conditioning ducting. 

i. Perform an initial trial run if conditions permit 
and it is mutually agreed to by HAC and GD/A. 

j. Install environmental enclosure. 

k .  Perform second trial run. 

3.3 Air Conditioning Test Runs - After completion of 
all preliminary activities, the major test phase will be initi- 
ated. This will consist of test runs under varying test condi- 
tions 8s follows: 

a. Test Run >To. I. (Intermediate Environment: Ss°F 
Ambient l5xposure , l’4inimwn Air Conditioning Loading 
Conditions . ) 
1. The Surveyor components are to be stabilized 

at SS°F and the nose fairing will be heated to 
25°FfsoF. The tempepature of the various 
Sumeyor components will be monitored. If a 
component temperature goes beyond acceptable 
limits, the time elapsed from the start of this 
test will be noted to the nearest minute. 

2. The GD/A air conditioning unit will be set to 
Ss°F (and less than 507: Felative humidity) and 

17 



3 . 3 (Continued) 

1000 scfiil and s t a r t e d  u s i n g  a p p l i c a b l e  s t a r t  
procedures.  The Centaur. e l e c t r o n i c s  c o o l i n g  
w i l l  a l s o  be  tu rned  on. The time r e q u i r e d  f o r  
t h e  ternpepatwe t o  s t a b i l i z e  within accep tab le  
l i n i t s  for t h e  v a r i o u s  Swveyor  components w i l l  
be de%eu;,-:ined t o  t h e  n e a r e s t  minute. If ad- 
j u s t n e n t s  are requ-ired t o  t he  tempera ture  o r  
f l G W  r a t e  c o n t r o l  systems t o  o b t a i n  S a t i S f a c -  
t o r y  r e s u l t s ,  t h e n  this  run should. be r e p e a t e d  
t o  t h i s  poin t .  

The p res su re  drop acposs t h e  ground f i l t e r .  
w i l l  be recorded a t  th i s  t ime. 

3.  

4. 

5. 

6. 

‘7 
1 .  

A f t e r  completion of  s t e p  2, a l l  Surveyor h e a t  
packages w i l l  be energ ized .  The tempera ture  
a t  a l l  t e s t  p o i n t s  w i l l  be checked f o r  s t a b i l i -  
z a t i o n  a t  t h e  r e q u i r e d  tempera tures  and t h e  
t ime r equ i r ed  t o  r e a c h  these  accep tab le  tem- 
p e r a t u r e s  should be pecorded. 

The t e s t  run w i l l  be cont inued  for 2 hours 
a f t e r  s t e p  3 t o  f i r m l y  e s t a b l i s h  a popt ion  of 
t h e  d a t a  c o l l e c t e d .  

The Surveyor a i r  c o n d i t i o n i n g  uni t  and t h e  
Centaur  e l e c t p o n i c s  c o o l i n g  w i l l  b e  tu rned  o f f  
and i f  any o f  t h e  v a r i o u s  Surveyor components 
temperatures  go  o u t  of accep tab le  l i m i t s  t h e  
t ime t o  do so  w i l l  b e  recorded.  The Surveyor 
a i r  cond i t ion ing  uni t  and Centaur c o o l i n g  w i l l  
be  r e s t a r t e d  af ter”  one (1) hour and t h e  t ime 
r e q u i r e d  t o  achieve accep tab le  tempera ture  
s t a b i l i z a t i o n  of the Surveyor components e s -  
t a b l i  shed 

Disconnect t h e  nose f a i r i n g  temperature  senso r  
c o n t r o l  wire  f r o m  t h e  GD/A A/C un i t  and monitor  
t h e  e f f e c t  on t h e  S w v e y o r  components. Reconnect 
t h e  w i r e  a f t e r  1 hour. 

Terminate t e s t  run. 
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3.3 (Continued) 

b. Tes t  Run No. 11. (Simulated ANR Hot Day: 10S°F 
S o l a r  axposure,  I4aximum Heat ing  Condit ions)  

S t a r t i n g  w i t h  t h e  Surveyor components s t a b i l -  
i z e d  a t  8s°F and h a l f  o f  t h e  nose f a i r i n g  
hea ted  t o  140°F Cs'F, t h e  other. h a l f  t o  150°F 
+S°F and without  e i the r .  a i r  cond i t ion ing  u n i t  
t u rned  on. The temperature  o f  t h e  va r ious  
Surveyor  components w i l l  be monitored. A s  
each  o f  the Surveyor components tempepature 
goes beyond accep tab le  l i m i t s ,  t h e  time t h a t  
e l apsed  from t h e  s t a r t  of t h i s  s t e p  w i l l  be 
noted  t o  t h e  n e a r e s t  minute. (See f i g u r e  2.2.) 

Same a s  S tep  2, Run I. 

Same a s  Step 3, R u n  I. 

Same a s  S tep  4, ~ u n  I. 

Same a s  Step 5, R u n  I. 

Turn Centam e l e c t r o n i c s  c o o l i n g  o f f  f o r  one 
hour. Af t e r  observ ing  t h e  e f f e c t  o f  t h i s  
a c t i o n  on t h e  tempera tures ,  t u rn  t h e  c o o l i n g  
back on and permit tempera tures  t o  r e s t a b l i z e .  

Same a s  S tep  6 ,  R u n  I. 

Same as S tep  7 ,  R u n  I. 

c.  Tes t  R u n  No. 111. (Simulated AIQ? Cold Night:  40°F 
Ambient Exposwe, Maximum Cooling Condit ion)  

1. S t e p  1 o f  H u n  I w i l l  be r epea ted  w i t h  t h e  
following change: The nose f a i r i n g  will be 
cooled  t o  400F,+5OF s u r f a c e  t empera twe .  

2. Same as S tep  2, R u n  I., 

3 .  Same as S t e p  3, Hun I. 

4. Same as S tep  4, Run I. 

5. Same as S tep  5, Hun I. 

6. Same a s  S tep  6,  R u n  I. 

7 .  Same a s  S tep  7 ,  R u n  I. 



3.3 (Continued) 

d. Test Run No. IV. (Simulated A R B  Day/Night Cycle, 
Launch Delay) 

1. Same as Step 1, Run I. 

2. Same as Step 2, r i u n  I. 

3. Nose fairing temperatupe cycling will be 
started per a selected daily temperature/time 
history. R u n  for at least two (2) cycles or 
until periodic equilibrium and primary system 
response characteristics are established. A l l  
temperature variations, as w e l l  as the per- 
formance of the air conditioning unit, are to 
be monitored. The hot environment of the 
cyclic day is to be 105OF a l l  around the nose 
fairing, and the cycling test is to be arranged 
so that it will end when the environmental 
tempeyatwe is 105'F fop 9 hours. 
9 horns the heat packages shall be turned on 
and programmed per figure 1.1 of the JPL  inter- 
face document -- if possible. For the last 
h o w ,  expose one side of the fairing to l4OOF. 

During this 

e. Test R u n  No. Y. (Simulated Cold Night, with Thermal 
Bulkhead Removed from Nose Fairing) 

1. To be run only if time permits. 

2. Remove environmental enclosure. 

3. Decapsulate Surveyor spacecraft test model. 

4. Remove nose fairing thermal bulkhead. 

5. Encapsulate spacecraft test model. 

6. Replace environmental enclosure. 

7. Repeat Test Run No. 111. 

3.4 TV Illumination Test- 

The objective of this test is to check the positioning 
of the TV taygets and illumination lights within the nose fairing 
to assure the proper location and adequacy of illumination for 
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3.4 (Continued)  

p re l aunch  TV t e s t s  on t h e  Surveyor s p a c e c r a f t .  A f t e r  t e s t  
equipment i s  i n s t a l l e d  on the  s p a c e c r a f t  and nose f a i r i n g ,  t h e  
s p a c e c r a f t  w i l l  be encapsula ted  and t h e  t e s t  w i l l  proceed p e r  
HAC document 2255.2/208. 

3.4.1 
explosion-proof  bulbs  capable o f  a minimum t a r g e t  i l l u m i n a t i o n  of 
8 lumens p e r  square f o o t ,  and t h e e  TV t a r g e t s  on t h e  f a i r i n g  
i n t e r f a c e  a s  shown i n  H A C  document 2255.2/2013. 

GD/A - Furnished Equipment - GD/A w i l l  f u r n i s h  

3.4.2 HAC - F u m i s h e d  Equipment - HAC w i l l  f u r n i s h  
thpee bp igh tness  spctmeters--one each  on TV camera mounts 2 ,  3 - .  

and 4--and necessa ry  monitor ing equipment . 
Swveyor/Centaur - Road T e s t  - 

of GTV #2 w i t h  t h e  encapsula ted  s p a c e c r a f t  mounted on it. The 
dummy-weight e q u i v a l e n t  of t he  s p a c e c r a f t  w i l l  be used. Adequate 
in s t rumen ta t ion  w i l l  be i n s t a l l e d  t o  monitor  a c c e l e r a t i o n s  and 
shocks on the  equipment. The main p a r t s  o f  t h e  road  t e s t  a r e :  

3.5 
The o b j e c t i v e  of t h i s  t e s t  i s  t o  v e r i f y  t h e  r o a d a b i l i t y  

a. N o r m a l  Run - The loaded  GTV #2 i s  t o  be towed on 
l e v e l  roadway a t  a speed not  exceeding 5’ mph over 
a course  p re sc r ibed  by the Tes t  D i r e c t o r .  2oad 
c l e a r a n c e s  a re  t o  be checked. 

b. Ramp T e s t  - The loaded  GTV #2 i s  t o  be towed up a 
ramp o f  approximately 5” i n c l i n a t i o n  and o n t o  a 
l e v e l  p l a t fo rm a t  t h e  t o p  of t h e  ramp. A c a r e f u l  
check of c l e a r a n c e s  will be made. 

C .  Emergency Stop - While t h e  loaded GTV fF2 i s  b e i n g  
towed a t  5 mph, a f u l l ,  emergency s t o p  w i l l  be 
made. The c a p a b i l i t y  of  t h e  v e h i c l e  t o  w i ths t and  
wi thout  damage t h e  Yesu l t an t  shock and v i b r a t i o n  
w i l l  be eva lua ted .  
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4 . 1 i n s  t r mien t ;3. t f Gn - 
HAC w i l l  be r e s p m s i b l e  fcr provid ing  and i n s t a l l i n g  a l l  

GD/I?. r e q u i r e d  t e s t  Ins t ru inenta t ion  t o  GO/A s p e c i f i c a t i o n s .  Where 
in s t rumen ta t ion  i s  t c  be mechanical ly  a t t s c h e d  t o  any parzt of 
GD/A mounted hardware where m a t e r i a l  removal i s  r e q u i r e d ,  GD/A 
w i l l  provide t h e  .nountir,g attachment , i . e . , thr”eaded-f i t t i n g  
h o l e s ,  e t c .  Jhere  measurements can be a t t a c h e d  by t a p e ,  adhes ive ,  
OIZ o t h e r  m a t e r i a l ,  EIAC w i l l  make the at tachment  based on GD/A 
recommendation o f  t h e  type  o f  adhesive m a t e r i a l  t o  use.  Where 
any c u t o u t  i s  r e q u i r e d  through t h e  w a l l  of t h e  s p a c e c r a f t  enc lo-  
suPe f o r  purposes  o f  b r i n g i n g  ou t  i n s t rumen ta t ion  w i r i n g  l e a d s ,  
e t c . ,  s p e c i a l  a t t e n t i o n  must be extended t o  a s s u r e  p o s i t i v e  s e a l -  
i n g  a g a i n s t  leakage.  Care  must a l s o  be made t o  thor.oughly c l e a n  
a l l  equipment p r i o r  t o  reassembly. 

T e s t  i n s t rumen ta t ion  measmement requi rements  a r e  
t a b u l a t e d  i n  Tables  4.1, 4.2 and 4.3. I n s t a l l a t i o n  l o c a t i o n s  of  
each  of t h e s e  measurements i s  d e t a i l e d  i n  f i g m e s  4.1, 4.2, 4.3 
and 4.4. 
ment l i s t  t a b l e s  as a convenience for l a t e r  r-apid i d e n t i f i c a t i o n  
o f  i n d i v i d u a l  measurements. 

A measwernent coding system i s  presented  on t h e  measure- 

The t e m p e r a t w e  sensors  l i s t e d  i n  Table 4.1 a r e  Copper 
Cons tan t in  thermocouples,  all b u t  one of  which w i l l  o p e r a t e  i n t o  
Brown r e c o r d e r s .  Couple lTo.26 AT i s  t o  be used as contrpol f o r  
t h e  GD/A air cond i t ion ing  equipment. I n  case  t h e  therrrial t h e  
c o n s t a n t  a t  t h e  p o i n t  of’ l o c a t i o n  of  th is  couple i s  t o o  long  t o  
permit  c l o s e  c o n t r o l ,  one o r  more o f  t h e  o t h e r  thermocouples yjill 
be t r i e d .  

The d i f f e r e n t i a l  pressures  t o  be measured ape l i s t e d  i n  
Table  4.2. An a d d i t i o n a l  manometer;; w i l l  be t e e d  o f f  one s i d e  of 
1 2  AD t o  g ive  s t2 . t i c  pressur-e r e l a t i v e  t o  ambient on t h e  nose- 
cone s i d e  of t h e  thermal  bulkhead. 
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4.1 (Continued)  

The v e l o c i t y  measurements t o  be measured a r e  shotm i n  
n -  l a o l e  4.3. P i t o t - s t a t i c  tubes w i l l  be mounted f o r  t h e  f i p s t  f o u r  
i n  l o c a t i o n s  chosen by  GD/A. 1/2" n.p.s. 
t h r e a d  will be p laced  i n  t h e  t ub ing  w a l l s  by G3/A pr-ior t o  sh ip -  
ment f r o m  San Diego. The measurement xi11 p r e s e n t  some e r r o r  due 
t o  u n c e r t a i n t y  of v e l o c i t y  d i s t r i b u t l o n  t b o u g h  t h e  duc t .  How- 
ever ,  i t  i s  agreed by GD/A and HAC t h a t  a s i n g l e - p o i n t  measwe- 
ment i s  s u f f i c i e n t .  

A mzle f i t t i n g  having 

Thermocouple wLres and manometer t u b i n g  w i l l  be made 
long enough s o  they  can be cabled through t h e  nose-cone s e c t i o n  
and c y l i n d r i c a l  s e c t i o n  b e f c r e  encapsu la t ion ,  and connected t o  
i n d i c a t o r s  and recopders  f o r  checkout.  It should n o t ,  t h e p e f o r e ,  
be necessary  t o  d i sconnec t  and r econnec t  du r ing  encapsu la t ion .  

An e t h y l  a l coho l  and water  s o l u t i o n  (50$ each  by volume) 
will be  used i n  t h e  manometel. t ubes .  This w i l l  min in ize  t h e  
hygr-oscopic e f f e c t s  of pure a l c o h o l  and t h e  meniscus e r r o r  sonie- 
t imes p re sen t  with pure -dater". 

4.1.1 Reccrders  - Provide,  a s  r e q u i r e d ,  s u f f i c i e n t  
Tecorders  to monitor" a l l  measurements. It i s  r e q u i r e d  t h a t  t h e  
recorded d a t a  be capable  of  be ing  scanned and e a s l l g  i n t e p p r e t e d  
duping t h e  cour se  of t h e  t e s t  runs .  The method o f  r e c o r d i n g  used 
shall provide t h i s  c a p a b i l i t y .  

4.1.2 Data Evalua t ion  - A t  t h e  end of each  t e s t  run, 
a quick-look meet ing w i l l  be h e l d  a t  w h i c h  t ime t h e  d a t a  w i l l  be  
eva lua ted  t o  determine i f  the t e s t  was s u c c e s s f u l  or r e q u i r e s  a 
rerun. 

4.2 Servic  e s  - 
GD/A w i l l  r e q u i r e  t h e  fo l lowing  s e r v i c e  suppor t  fFom HAC. 

a. Working space i s  r e q u i r e d  f o r  nose f a i r i n g  e r e c t i o n  
and i n i t l a l  a l ignment ,  s p a c e c r a f t  encapsu la t ion  
o p e r a t i o n s ,  Centaur-mating o p e r a t i o n s ,  and g e n e r a l  
equipment s t o r a g e  pixrposes. A space l a y o u t  a r range-  
ment i s  shown i n  f i g m e  4.5. I n  a d d i t i o n ,  t h e  
floor sur face  i n  t h e  working a r e a  w i l l  be f r e e  from 
d r a i n  h o l e s ,  excess ive  c r a c k s  o r  ppotuberances 
wh ich  XoUld cause i n t e r f e r e n c e  w i t h  GD/A hand l ing  
c a r t  c a s t e r s  d u r i n g  e n c a p s u l a t i o n  o p e r a t i o n s ,  

b. A h o i s t  of approximately 5- ton c a p a c i t y  and hook 
h e i g h t  c a p a b i l i t y  o f  50 f e e t  fpom floor l e v e l  i s  
r e q u i r e d  f o r  e n c a p s u l a t i o n  and mating c p e r a t i o n s  t o  
t h e  Centaur  bulkhead. The h o i s t  must have f u l l  
t r a v e l  over  t h e  e n t i r e  h i g h  bay a r e a  a s  shown i n  
f igurze 4.5. 
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4.2 (Continued) 

C .  

d. 

e .  

f .  

g .  

h. 

i. 

j. 

k. 

1. 

A 5 - ton  capac i ty  (Model "C") h y d r a s e t  i s  r e q u i r e d  
f o r  encapsu la t ion  and C e n t a w  mating ope ra t lons .  

A f o r k  l i f t  o f  apjJroxirnately 15,000 pound l i f t  
c a p a c i t y  i s  r equ i r ed  for unloading  o f  Ga/A supp l i ed  
equipment f r o m  sh ipp ing  vans. Extens ions  f o r  t h e  
f0r.k a r e  t o  be a v a i l a b l e .  

A 28-volt  dc,  5-ampere c a p a c i t y  power supply i s  
requiyed  f o r  l i g h t i n g  t h e  t h r e e  (3)  a i r b o r n e  TV 
camera i l l u m i n a t i o n  lamps. 

A sma l l  number of s t a n d a r d  110-vol t ,  60-cycle 
conmerc ia l  power o u t l e t s  i n  a l l  working a r e a s  for 
p o s s i b l e  use o f  hand t o o l s ,  p o r t a b l e  l i g h t  co rds ,  
etc., i s  r equ i r ed .  

An o f f i c e  desk, c h a i r ,  and te lephone  (with long  
d i s t a n c e  a v a i l a b i l i t y  t o  GD/A, San Diego) f o r  
usage by GD/A personnel  a t  HAC for t h e  d u r a t i o n  of 
t h e  t e s t  s e r i e s - i s  r e q u i r e d .  

A second f o r k  l i f t  o f  10,000 o r  15,000 pound c a p a c i t y  
( i n  con junc t ion  w i t h  t h e  one l i s t e d  i n  Paragraph d 
above) i s  r e q u i r e d  for unloading  and p o s i t i o n i n g  
t h e  Sur.veyor! A/C u n i t .  (Dimensions of t h e  uni t  a r e :  
16.5 f e e t  long, 9.0 f e e t  wide, 11.3 f e e t  hFgh. 
Weight: approximately 11,000 pounds.) 

iJorking space and e l e c t r i c a l  power. supply f o r  t h e  
Surveyor. a i r  c o n d i t i o n i n g  unit i n  t h e  t e s t  a r e a  i s  
r e q u i r e d .  These d a t a  a r e  provided i n  f i g u r e  2.1. 

A communication l i n k  i s  Pequi red  between t h e  GD/A 
a i r  cond i t ion ing  u n i t  o p e r a t o r  ( o u t s i d e  t h e  t e s t  
b u i l d i n g )  and t h e  Centaur bulkhead t e s t  a r e a  ( i n -  
s i d e  t h e  b u i l d i n g ) .  

An a i r  (or GN2) s u q l y  for a c t l v a t i n g  t h e  s p a c e c r a f t  
a i r  cond i t ion ing  ground-to-air  d i sconnec t  l o c k i n g  
dev ice  i s  r e q u l r e d  i n  t h e  t e s t  a r ea .  Supply pres -  
s u r e  should be pegula ted  t o  between 20 t o  100 ps ig .  
GD/A w i l l  supply t h e  necessa ry  i n t e r c o n n e c t i n g  tub-  
i n g  and a c c e s s o r i e s  between t h e  HAC supply t a p  and 
t h e  ground-to-air  d i sconnec t .  

A 440 - @O v o l t ,  3-phase, 60-cycle ,  150 KVA e l e c -  
t r i c a l  power supply for t h e  Surveyor A/C u n i t  i s  
r equ i r ed .  Th i s  should be  r o u t e d  t o  the s e t u p  loca -  
t i o n  o u t s i d e  HAC B u i l d i n g  365 by s t a n d a r d  e l e c t r i c a l  
c onduf t . 
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4.3 Photographic Support  - 
HAC w i l l  supply  a l l  photographic  d a t a  acquLs i t ion  suppor t  

.- _I- 

r e q u i r e d  f o r  t h e  t e s t .  Preli i i i inary photographic  requipements  a r e  
a s  follows: 

a. Black and white s t i l l  photographic  coverage o f  all 
major s t e p s  o f  s p a c e c r a f t  encapsu la t ion ,  C e n t a w  
mating and demating procedures .  Close-up p i c t w e s  
o f  s p e c i a l  instrumented a r e a s  ( t o  be  des igna ted )  
and equipment xi11 be r e q u i r e d  as w e l l  a s  o v e r a l l  
s h o t s  o f  t h e  assembly and mating o p e r a t i o n s  a t  each  
major s t ep .  

b. Color moving p i c t u r e  foo tage  o f  assembly and mating 
o p e r a t i o n s  i s  requir;ed. Primary emphasis i s  f o r  
s t a t u s  r e p o r t i n g  and g e n e r a l  i n d o c t r i n a t i o n  pur- 
poses  r a t h e r  than  d e t a i l e d  eng inee r ing  a n a l y s i s ,  

e .  S p e c i f i c  i tems, a r e a s ,  o r  a c t i v i t i e s  t o  be  photo- 
graphed w i l l  be des igna ted  by t h e  HAC T e s t  D ipec to r  
as c o n s i s t e n t  a s  p o s s i b l e  w i t h  GD/A and HAC d e s i r e d  
coverage , 

d. HAC t o  f u r n i s h  GD/A w i t h  a 4 i n c h  by 5 i n c h  n e g a t i v e ,  
p l u s  t h r e e  i n c h  by 10 i n c h  glossy p r i n t s  o f  each  
s t i l l  p i c t u r e  taken ,  

30 
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5. DOCUMENTATION REQUIREMENTS 

5.1 - Intexrated Test Plan - 
HAC will be responsible for formulating an integrated 

plan for conduct of the test. 
copies of the integrated plan for review and approval prior to 
final issue. 

GD/A is to be provided preliminary 

5.2 Test Procedures - 
GD/A will supply detailed test procedures as necessary 

f o r  set-up, checkout, and operation of the GD/A supplied equip- 
ment. Procedures necessary for spacecraft encapsulation and 
Centaur mating (test setup) operation will consist of those used 
for the Centaur/Smveyor Match-Mate Test. The detailed proce- 
dures necessary for operation of GD/A equipment during the main 
portion of the test will be documented in GD/A Test Procedure 
AY63-0509-002-11. HAC will supply all necessary detailed pro- 
cedures for HAC supplied equipment and will be generally respon- 
s i b l e  for GD/A and HAC test sequence integration during periods 
of joint test activity. 

5.3 Test Evaluation Repolats - 
Immediately following completion of air conditioning 

testing, HAC/JPL, NASA and GD/A personnel will meet for the 
puppose of evaluating all data obtained and formulation of a 
preliminary report which will be published and distributed by 
HAC. A final test evaluation peport will be provided by HAC, 
(after coordination with GD/A) within 30 days following comple- 
tion of the test. It will be mandatory that all modifications 
to GD/A and HAC supplied equipment or procedures, which are found 
to be required as a result of these tests, be fully documented 
in the final report. 
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6.1 The fo l lowing  documents, o f  t h e  i s s u e  i n  e f f e c t  
as of t h e  d a t e  of t h i s  Air Condit ioning Tes t  Plan,  form a p a r t  
of t h i s  document t o  t h e  e x t e n t  r e f e r e n c e d  h e r e i n .  !:%en c o n f l i c t s  
a r i s e  between t h i s  document and documents r e f e r e n c e d  h e r e i n ,  t h i s  
document shall t ake  precedence. 

aocwnent s 

General  dynamic s/As t r o n a u t  i c s  

A Y ~  2 -0 0 7 0 - 2 GD/A T e s t  Hequirements f o r  t h e  Centaur/  
Swveyop A i r  Condi t ion ing  T e s t  

Atlas/CentauY; Launch Vehicle  and AGE 
Development r ' l m  f o r  Seveyor .  Mariner B 

Hughes A i r c r a f t  Com9ang- 

X 2 3 15 6 0 

X231565 

X239609 

P i c k  U p  and Ho i s t  Equipnent 

Ground Transpor t  Vehic le  No.2 (Large)  

Mating Platfor in  f o r  13etro Engine 
and S p a c e c r a f t  

X261991 L i f t i n g  Tool f o r  Re t ro  Rocket 

X 26 1 98 2 

X261983 Rocket Engine S tand  

Rocket Engine Rol l -Over  Equipment 

X.261984 Spacec ra f t  Handling Car t  

X264065 Work Pla t forms  

X264-707 SuPveyor/Centaur Mat ch-Mate 
T e s t  Procedures  


